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ABSTRACT 

The Human Resources Research Organization (HumSRO) 
has applied human factors and behavioral science principles to 
improve the training and performance of Army personnel. Military 
training now emphasizes decentralized decision-making, use of 
individualized instruction, and increased flexibility in training 
approaches. Research conducted by HumRRO has resulted in the 
development of a generalizable procedure for structuring training 
sequences and organizing and evaluating training programs. (CH) 
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Ali?.ost two years ago, former Secretary of Defense Jaiies Schlesinger 
noted that miritary training expenditures exceeded $6 billion annually and 
involved no less than 1/6 of aM military personnel at any given time (1). 
RecoguLjlng the Defense Department's heavy iuvesttnent in manpower, Schlesinger 
requested that a Task Force on Training Technology be convened and given the 
responsibility of evaluating the effectiveness of DOD training. Their ob- 
jective: to recommend ways of reducing costs and increasing effectiveness 
of DOD training. 

U'orking over a 12 month interval, from July 1974 to June 1975, the Task 
Force concluded that too few dollars were being expended on R&D training 
technology (0.05% of the total DOD research outlay) and that, even with this 
relatively small investment^ considerable progress had been made in promoting 
cost-effective training (2). Furthermore, they observed that "the ServiceG 
have pioneered (a) in the use of complex simulators to train personnel to 
operate and maintain major weapons systems, (b) iu s6lf-paced personalized 
methods of instruction, (c) in perf ormance-orienti-d training, and (d) in 
managing the training of very large numbers of individuals" (3). But, they 
observe, insufficient attention is being given to collective training, that 
is, the training of crews, groups, teams, and units at a decentralized level. 
Tliese. same sentiments were reiterated four months later when, at* the 8th 
NXEC and Industry Conference in Orlando, Florida, Army Major General Paul 
Gonr^an, Deputy Chief of Staff for Training, told attendees that "... in this 
year of 1975, the Captains of the United States Army and the Marine Corps 
face challenges beyond any that gents of their rank have ever faced in com- 
bat In the history of the United States." He then went on to say that 
both the Army's officers and its enlisted men will be required to make in- 
crc;v:in'%ly erltical decisions within shorter periods of time (^0. Tiio growing* 
cor.pJt»xity of our weapon systems demands sophisticated training programs 
wh^rv r>ima1ated engagement exercises are used Lo polish decisioi">~ making 
skills* The effective operation and malnten.uicc of today's weapon systems 
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reqaireii increasingly able and e>:pericnced personnel • How the Army has 
ret,po»^Jcd to these demands for inpcoved training progrums since World War II 
is a story well wor^.h the tolling* 

Khen Dr* Scanland wrote ne several r.iouths ago to present a paper on 
this topic at this fir.st International Learning Technology Congress, I was 
delighted to do so. In i>is own persuasive manner. Dr. Scanland asked if I 
would like to address myself to the advances that my organization. Human Re- 
sources Flesearch Organizaticn (HuaRRO) , has contributed to Army training over 
the Inst 25 years through research and development. As if this v;eren't 
enough, he then sweetened the pot by inviting me to, in turn, invite 3 or 4 
of my own colleagues to prepare backup papers further detailing Hum]<RO's close 
v;orking relationship with the Army and contributions in specific areas. To 
top it off, he offered to publish all four papers as parr. oE the proceedings 
of this Conference. Thus, nuch of what follows draws heavily upon the contri- 
butions of my colleagues with the caveat that some of the rasher generalizations 
which I make later on in my. talk are unj.quely my ovm and do not necessarily 
reflect the views of HumRRO or my associates. 

For a more complete and carefully reasoned statement of specific HumRRO 
experiences touched on briefly here, I refer you to Mr. Lavisky's historical 
review of Army research on training, Drs. McFann and Taylor's discussion of a 
development of perf ormance-orieuteJ training, and Dr* Caro's review of research 
on the usfi of simulators in pilot training. 

Since 1951, HumRRO scientists have been discovering, developing and 
applying human factors and behaviorcil science principles to the improvement 
of training and individual performance of Army personnel. Perhaps the best 
way for me to give you a "feel" for the impact that our research and devel- 
opment program has had on the Ai'my, would be for me to briefly describe Army 
developments in (1) basic combat training, (2) advanced training, (3) sup- 
port training, and (4) flight training over the last 35 years. I will con- 
clude my remarks by attempting to identify for you some of the ser.Lnal forces 
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v;hLCh ha^'e hei^^ed to hvlnz about thcje noodid iniprovomcat o Lit train l.n;^ 
technology • Since the outbreak of Vtorld War II, I think you will agree 
that dramatic progress has been laade. 

Mr. Lavisky in his companion paper ''Army Research on Training: 
How it All Began/' observes that before World V7ar II, Army training 
was decentralized, highly personalized, and anstandardized. Because 
of the small number of enlistees each year, xecruits re trained 
within the regimetit which they joined and wcra likclj. to remain with that 
regiment until discharge. Performance standa::ds were set by the regimental 
commander. Let me underscore two key terms I just used — decentralized 
and highly personalized — those are terms the.t will pop up again in our 
discussion. I think it is a reasonably safe observation that before the on- 
set of our involvement in World War II, both the Army and Navy, but partic- 
ularly the Army, were faced with limited dollars for training with the 
apprenticeship model serving as the priu::iple guide. This status reflected 
the failure of the military to involve American psychologists and other be- 
havioral scientists in military probleu? between World VJar I and II with the 
possible exception of the improvement of the personnel selection system (5). 

Then, in 1939, the Army was forced to change its approach to training 
in order to accommodate the masses of soldiers brought into the Service 
through mobilization. Between 1939 and 1941, for example, three incomplete 
Infantr>' Divisions grew to thirty Infantry Divisions backed up by six Armored 
Divisions, The training model employed was not developed through research, 
but essentially followed the traditional lectxire-oriented, information-cen- 
tetud, time-constrained approach found in most: colleges and public schools 
at that time. The "pointer/podium/poop" approach to Army training was the 
product of three factors; 

1. The need to train a large number of officers to be usicd subse- 
quently involved in the training of enlisted personnel resulted in a 
heavy reliance on the traditional lecture method. Such a model 
was adopted by default. No othoi learning apnroach was around 
to compete with it. 
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to standardize subject matter content through the adoption of 

field laanuals as the focal point of training. Since such 
/ 

manuals v'ere organized around subject matter, the training it- 
self was necessarily focused on subject matter. Visual aids 
V7ere extensively used, putting even greater emphasis on passive 
listening rather than active involvement in the learning process. 



3. The time available for training and the seviuence of the subject 
matter were also standardis:ed. Before then, each company, troop, 
or battery had its own training schedule determined largely by 
the Unit Conuaander' s evaluation of needs and time constraints, 
fiiventually, however » greater efficiency and better coordination 
was realized through standardizing not only the order of sub- 
jects to be taught, hut the amount of time devoted to each sub- 
j.ect as well (6) . 
It v7ould be inaccurate, however, to characterize basic training as 
totally lacking in the improvement of perfoirmance skills. Target shoo Ling 
and close order drill were common events. Extensive use of Arny maneuvers 
v;lth simulated battle sounds and conditions was used to help condition Army 
units to combat. Few among us will forget that day v/e were required to 
crawl on our bellies with a full pack under a blanket of live machine gun 
bullets. We learned to keep our heads down. 

Following World War II, the high cost of ammunition together with mount- 
ing evidence that basic training as constituted during the war years had a 
negative effect on recruit attitudes toward the Anny, resulted in Army 
Training Centers adopting a new set of procedures directed at increasing the 
trainees* identification with his unit and with the Array. It v;as about this 
time that the Human Resources Research Office (KumURO) began to contribute 
to the improvement of basic training through the application of behavioral 
and social science concepts. 

The Army^s Adjutant General's Office, '-^ith its primary responsibility 
for the Improvement of personnel selection and placement, continued to focus 
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much of its attention on testing after the v;ar. In 1947, a small cadre of 
personnel researchers turned their attention to measuring the results of 
basic training and of career schooling. By 1950, the Amy began to rccog- 
nii:e that it was not keeping paco. vrlth o.Lther the Navy or the Air Force in 
sponso 'in^. or benefiting from research ozi the improvement of human perform- 
ance. A staff study momo dated June 22, 1950 states: "The annual budget 
allocations for research in. human resources in the Department of the Army 
has b^cn or less of tha total research and development budget for the 
entire Department of the Army," The upshot of this and other staff studies 
resulted in th^ Army co.^ '.ract "ng with the George Washington University for 
the e^stablishme.nt of Hum?vRO. Its goals as shaped by Dr. Harry Harlovj, at 
that time the Army's Chief Psychologist, were threefold: 

1» To conduct research in the areas of training methods, motiva- 
tion and morale, and psychological warfare techniques. 

2. To set up a civilian research staff at a central location 
empowered to grant and monitor contracts to educational, 
business, and industrial organizations'^^as well as provide 
technical supervision of research conducted at military 
installations^ 

3. To establish in-service research units at appropriate mili- 
tary installations who were, in turn, directed to work with 
HumRRO's sta^^f on a collaborative basis » 

During the first four years of HumRRO effort, we learned that the train- 
ing context provided the most productive area of focus in attacking morale, 
motivation, leadership and training problems. Research goals were specified 
in an Annual Work Program initially agreed upon by tlie Army and llumRRO. 
Organ Irrationally , three r'isearch divisions, the DLrector's office^ and sup- 
porting services were initially located on the University's Cc-mpus and later 
in /vlexandriaj Virginia* By 1958, five field divisions had been formed and 
co-located with military research units at major Anny installations through- 
out the countrj^* Almost from the beginning, the HvunllRO research staff was 
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augrr.ent-ed by Army parsoancl located al tlie field divLsLou sites or detaiJcd 
for work at corporate headquarters in Aiexandcia, Virgir,ia. 

Bai^I c Coir.bat Tra f.nin g (BCX ) 

Anons the first series of studies coaductod by HumRRO was an evaluation 
of the impact of basic training on Army recruits (see, for exaiole, 7 and 8). 
One of the more significant products of that research, aimed at increasing 
the recr-uit's identification with his unit and with the Anrr/, was the estab- 
lishment of a five-week training program for Army Drill Sergeants. A four- 
man liumllRO team worked for several months with Anny training personnel to 
develop a training program which would I elp the Drill Sergeant learn more 
about motivating recruits, developing trainee skills, and building esprit 
dt* corps. Please note that HumRRO personnel did not design such a training 
prOi^,ran in isolation, but sptint s-jveral months in closer collaboration v;ith 
Army training personnel, Subscqajntly , Army Drill Sergeant schools were 
established at a number of Army installations. 

Another major change in recruit training came about in 1957 when the 
Army cdopted a rifleman training procedure (both for use during the day anJ 
at night) which put stress upon first studying and then simulating the combat 
riflcman^s job. Before that, m.arksmanship skills were developed by having a 
recruit fire at bull's-eye targets at kno\;n distances just as he might in 
competitive marksmanship matches. Under the new procedure (9), the trainee 
was taught to spot and estimate the distance of a pop-up silhouette target 
(dubbed Punchy Pete) which dropped v;hen it v/as hit. Night firing marksman- 
ship programs, based on the concept of aligning the rifle without u::»ing its 
sights* resulted in a 60% to 210% increase in accuracy over previous training 
methods. Here again, HumRclO researchors worked on-sito. at all of the major 
Amy training locations, including Forts Kno::, Bcnning, Rucker, Bliss and 
Ord and, later on, at Fort Hood. Studies v;ere also conducted in the firld 
at a variety of Army operational situs Including Kurope, Korea, and Viet Nam* 
Close collaboration with military personneJ helped to ensure adoption and 
impicr.L'iLation of recommendations derived from the vosearch. 
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Host of the BCl studies (and subsequent efforts) had as their origin 
a specific, operationa? problem. Every effort was then made to generalize 
the finding to other cotnparablc situations. Thus the value and utility of 
UuriURO \7ork tended to fo* an experluental curve, of usefulness over time. 
The do3Ce.e of success a :hieved in solving problens was thought to be a 
fuaction of timeliness, changes in Army priorities (compatibility with 
established practices), skill in communiCv ting results to key decision makers, 
and charactaristics of the innovation itself, e.g., its obvious advantage 
over older practices in terms of efficiency (10). Our close proximity to 
and collaboration with Arny personnel helped gain acceptance for our find- 
ings and reconunendations as well as establish the credibility of the IlUir.RUO 
effort. 

One dramatic illustration of tbi.s occurred in 1966 when the Army adopt- 
ed a servLce-wide regulation (CONAUC Rc3 350-100-1) which i^as used to guide 
the diivoUpmont of all training i i.o''^/a&iS between 1966 and 1971. This 
"syt;Lems engineering" approach r't:qu.. d that precise behavioral objectiv€;s 
for training be developed tiir.» ^t':: a c.reful job*^analysis and that the spe- 
cific subject matter selected >r Jie training program be included on tlu^. 
basis oC its relevance to the tasks to be performed. Criterion -referenced 
tesli> designed to assess indv/idual master> of various performance objec- 
tives were also introduced (11). Thus up to 1966, HumRRO's integrated rt;-- 
search and development program not only focused on improving basic ui^iningj 
but it v;as equally concerned with job analysis and evaluation procedures, 
the iniprovenent of instructional methods, and with developing a bp.tter 
undo; standing of the learning styles and characteristics of trainees. Test- 
ing and evaluation procedures developed ^ t the same time helped to ensure 
that the basic recruit upon completion of basic training could perform the 
noce;^..acy skills and could demonstrate that he had the knowledge required 
of a tool soldier. 

Ac vrui "^ocjI i ra i iVLng 

liven v/lth these advances, much remained Lo be done in the areas of 
Adv.iii. , Individual Training (ALT) and Support Training (ST), The pattern 
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orit^nted to group iastructloa persisted in the classroom. iP'ven in the 
y periodic renewal of luanunl skills such as rifle firing, little attention v/as 

given to nore optimal schedules of rcinf orcciaent designed to luaximize skill 
retention. Fortunately, outside the classroom, a number of exceptions 
occurred. 

After completion of BOX, a recruit ;as often assigned to rifle squad 
train Lug where techniques of fire and patrolling skills x^ere taught, based 
on HunRRO ana3yses of what a soldier must know and do in actual combat (12). 
In addition, eight fundaneatal night-operation skills were taught. These 
too, x^rere derived from field observations by lIumKRO scientists (13). 

Had the BCT graduate been as:^;i8ned to other AIT programs such as Armor 
or Air Defense, he v;ould have been presented with on-the-job aids in a 
functional context. Here the material to be learned was broken down into a 
step-by-step procevUire with specific instructional techniques for use by 
recently graduated peer instructoro. Air Defense missile gunners v/ere taught 
f to recognijce enemy aircraft through a procedure developed by HumRRO person- 

nel (14). The Combat Development Command recommended that this prototype 
^ program be adopted for troining all f on^^ard-area air defense gunners. 

Support Training 

Recruits graduating from basic training were also assigned to non- 
combat roles in what were callt-d "support" positions. Radio operators, medi- 
cal corpsmen, supplymen and cooks all benefited from research on how to 
formulate training objectives, select course content, and alteti[iative in-- 
structional methods and procedures (aimed at increasing training efficiency 
and reducing attrition). This "systems engineering approach" rejulted in 
a ].C/> to 15% reduction in training time v;hile maintalriing or enhancing the 
performance of graduates. 

Jn 1966, a major new recruitment policy v/as adopted by all the Services. 
Thoy .igreed to dramatically increase tho number of lower mental abi-llLy re- 
cruits accepted into military servicOo HumRRO was asked to undertake a 

( 
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scriej of studies to duternane whcit effect this policy would have ou the 
training and utilization of personnel in the Army. It was feared that the 
Amy's continued reliance upon passive classroom lecture and paper and 
pencil (normative.) tests v/ould prove to be ineffective x^ith lower mental 
ability personnel » 

Shortly thereafter, college deferrals were abandoned. The resulting 
heterogeneity of recruits demanded an even more flexible form oP instruction^ 
Bett:aen 1968 and 1972 the HiunRRO R&D effort focused on devising instructional 
approaches i^hich would accomrao j.te widely varying aptitude'le /els. As an 
exacple of how this series of new studies were organized, let me describe 
in f^onauhat more detail for you a recent systems engineering effort of 
eight Combat Arms Military Occupational Speciality Codes (MOSs). The 
Combat Arms Txraining Board (CATB) of the Army had discovered that those 
reiipon^ible for training operational units needed assistance in increasing 
the proficiency level of their non-commI.ssioned officers. Trainers at the 
unit l^vel had neither the methodology nor the material to conduct adequate! 
training. The combat arms soldiers were also complaining that they had lit- 
tie chance to develop their skills beyond the rudimentary level. The first 
step taken in solving this problem was to attempt a simultaneous systems 
engineering of 8 Combat Arms MOSs. We were able to take advantage of the 
taski\* commonalities that existed between various duty positions. In this way 
the training could be made more efficient if common tasks were identified 
and training materials developed once rather than several times by different 
combat arms trainers. 

In this clustering study, 93 different duty positions were identified 
and task inventories developed on each. A clas?i£ication system vja& used to 
pcimit comparison of the material from each position. The tasks were iden- 
tified by category, such as first aid, land navigation, and tactics. Within 
each category tasks V7ere then broken into three levels: (1) f uodcuiiental or 
thcje taskci expected to be common to all soldiers in the Army; (2) branch or 
those tasks expected to be common to duty positions in a given branch; and 
(3) MOS or those tasks associated with specific duty positions. Task des- 
criptions \/Grc validated by throe different groups: job incumbemts, senior: 
KCUb aud officers. Job task data, e.g., job conditions, knowledge and skill 
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^ f:' .:,\'*\l'Jy \*^co dt*' vi: Lo.^w''i for all \; ^ro n^rL^^rajJ i>y oO' or .u»rc- 

of the* job incusibeats. That iiifomation was then used to develop training 
^ objfotives, training materials, reference manuals, evaluation criteria, and 

^;US io,st questions. The in£orn;ation thus developed proved to be an important 
input for curriculum planners, trainiuj administrators, and training dovol- 
opcvs at each of the Combat Arms Schools, This required a v/hale of a lot of 
cootdLuation between the Army, three lIumRRO research divisions, and CATS (15), 

Energing out of the mass of recent research oa the training process are 
si:-: principles v;hich deserve to be recapitulated here. They are: 
1. Performance-based instruction . Student learns the skills 
necessary for job performance. Emphasis is on active' 
skill practice, "doing'* rather than "pcissive'* absorption 
of information. 

^* Task mastery . Eyery student is required to reach a stan- 
dard of performance in each skill. Assessiuent is on a 
"go/no-go'' basis. The student v/ho does not reach the 

^ criterion level of performance receives additional 

practice until he does reach it. 

.r: 3. Functional context. The stujdent lean\s in a job-relo- 
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vant situation. Theoretical or technical material, is 
presented only when it is needed in learning to p^erform 
a skill. 

4. Individualization . For various reasons people learn at 
different rates. To the extent possible, the trainee is 
permitted to learn a skill at his own rate. 

5. Feedback . ' If the instructor and curriculuQi developer 
knows a good deal about the student to be taught, instruc- 
tional methods can be modified to be more effective. If 
the student knows about his own skill acquisition, he is 
motivated to correct errors of inadequate performance. 

^* Quali ty contro l. To ascertain that the training system if; 
functioning properly, student perfomance must be syoteni- 
atically assessed at various times during and at the end 
of training. 
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Before I bring lay remarks to a close, I would like to comment on one 
other area of IIiimRRO research effort: the training of helicopter pilots. 
As everyone knows, aviation tt'aining is costly. The high cost of fuel, com- 
bined with the increasins value and complexity o£ Array aircraft led HumRRO 
to propose to the Anay that it attempt to imp* r/e its evaluation of pilot 
performance and to employ less costly flight trainers in teach ^"^.g maneuvers. 
As a rcbult of this research, the Anny helicopter trainee gets his first 
taste of rotary-wing flight in a helicopter training device. Men trained 
on this device experienced significantly less attrition during the subse- 
quoat flight training — only 10% attrition cocupared with 30% attritjon 
under previous procedures — and they make better grades and soloed earlier 
(16)- 

Paul Carols excellent review of research on the role of simulators in 
pilot Lrainiug explores those factors which influence the transfer of simu- 
lated training to operational aircraft. Six factors were shown as h-^.ving 
siguLi" leant impact on simulator training ef fectibveness. Simulator design, 
visual fidelity, motion fidelity, handling characteristics, etc. were 
judi^ctl froni the vantage point of their influence upon training effectiveness. 
Other variables such as the sequence of Instruction employed, individual 
vs. group pacing, training to specified criterion levels, and length of ex- 
po ;ure to training on a simulator all need investigation if the proper com- 
bination of hardware, training program, and personnel was to be ascertained. 
Caro concluded that while simulator training artisans can sometimes produce 
sp<^ctacular results, there are too few such individuals to develop and con- 
tinuously update all of the simulator training programs required by military 
and civilian pilot training establishments and operational units. He con- 
clude,^ his paper with a plea for more case study reports of simulator train- 
La- aii.ili cations so that conceptual models might be developed for future 
ap^) ligations and rese'. / h Gathering data on existing simulators and train- 
ing programs would, he argues, provide a broad data base, for judging Ihe 



12 



"12- 



efi c.-L L'/unesc of simulatoc trai.nin;;j. Through this approach extensive savin^;s 
ni^lit be realised through designing simulators to ncet training specif ica- 
tionj. One such device, uho3& conrv^rcial procurement costs would have been 
a*)Out: $75,000, \:as fabricated by the. Army to HunillRO specifications at a cost 
of less than $5,000. 

S uixn^ary arid Con clusion 

irhat began as a decentralized, somewhat individualized and unstandardizt.d 
appro icli to pro-World War II training has come full circle. While it would 
be r.i->lc'adin3 to characterise today^s training principles as identical with 
tho.si* followed during the period betv/een 1918-1939, they are parallel in 
th.: senile that greater enphasis is now bejng placed on decentralized decision- 
njVL;\:, exp.inded ,use of self-paced and individuali?ied instruction, and greater 
flexibility in training approach. What h.\s emerged from a sustained period 
of rcbcarch and development is a more pragmatic, sophisticated approach to 
the orderly development of Aray training. Starting v/rlth a careful and de- 
tailea analysis of a particular job function and pro^^ressing step by stcj) 
throj^Ii the specification of needed knowledges and skills to the detcrriii»at Ion 
of training objectives and the organi^iation and evaluation of the trainin;; pro- 
gi'aa> HunRRO has helped to create a generali5:ablc procedure that hr,s proved to 
be of con5;ldorable value as new training t'asks are undertaken. 

In closing, it should be recognized that the procedures just outlinr^d are 
only a ; good as the learning theory upon which they are based. The interaction 
hi Vweun theory and empirical observation, coupled with the involve^Tlent of mili- 
tary r/jTSonnel in priority setting and the implementation of resuit^^has re- 
sulted in an unusually productive and beneficial relationship. 
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